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W boson mass measurement
The D0 experiment has measured the W boson mass in W → eν decays using 1 fb −1 . To determine M W , fast simulation template distributions for m T (W boson transverse mass, shown in Fig. 1 The most precise measurement of the top quark mass has been done by the CDF experiment using 5.6 fb −1 of integrated luminosity. The measurement is done in the lepton+jets channel using matrix element integration method to take into account finite detector resolution and quark mass effects. The extracted measurement is M t = 173.0 ± 0.7 (stat.) ± 0.6 (JES) ± 0.9 (syst.) GeV. 4) Results from the Run I and Run II measurements in different channels are combined. Taking into account the statistical and systematic uncertainties and their correlations, the preliminary world-average result is M t = 173.2 ± 0.9 GeV. The mass of the top quark is known with a relative precision of 0.52%, limited by the systematic uncertainties which are dominated by the jet energy scale uncertainty. 5)
Constraint on Higgs boson mass
The new measurements of the top quark and W boson mass allow to check the validity of the SM, and to infer valuable information about its fundamental parameters. The accuracy of the W , Z bosons and top quark mass measurements makes them sensitive to mass of the Higgs boson (m H ) through loop corrections. While the leading M t dependence is quadratic, the leading M W dependence is logarithmic. Therefore, the inferred constraints on M t are much stronger than those on M W . Figure 3 shows the most probable value of m H using these measurements, M H = 92 
W W , W Z, and ZZ
A good understanding and modeling of W W production is essential because it is the primary background in searches for the SM Higgs boson decaying to W W . The most precise measurement to date of the W W production cross section using 3.6 fb −1 of data collected by the CDF II detector is 12.1
The CDF experiment has measured W Z production cross section in the three charge lepton (e, μ) and one neutrino final state using 7.1 fb −1 of data. The measured cross section is 3.9 +0.8 −0.6 pb. 9) The D0 experiment has measured ZZ production cross section in the four charge lepton final state + − + − ( , = e or μ) using 6.4 fb −1 of data. The measured cross section is 1.26
+0.49
−0.40 pb. 10) These measurements are in good agreement with the SM expectation of 11.66 ± 0.66 pb, 3.46 ± 0.21 pb, and 1.4 ± 0.1 pb, respectively. Differential cross sections are also consistent with the SM expectations. §4.
Measurements of top quark properties
The measurements of top quark properties are important in some reasons. First, top quark can play important role in electroweak symmetry breaking (EWSB) because M t is very close to EWSB scale. Second, we can access bare quark only through top quark because top decays before hadronization. Some recent results in top quark properties are introduced.
Determination of the pole and MS masses of top quark
Current simulations to measure M t are performed in LO QCD and higher order effects are simulated through parton showers. Thus, it is not possible to establish a 
Measurement of top quark and anti-top quark mass difference
Particle and anti-particle must have the same mass if CPT is conserved. Top quark is the only quark with which we can test this directly. The CDF experiment has measured the mass difference ΔM t = M t − Mt = −3.3 ± 1.7 GeV using 5.6 fb −1 of data with lepton+jets channel. 12)
Measurement of top quark width
In the SM, t → W b decay is dominant and the width is predicted as Γ t ∼ Γ (t → W b) ∼ 1.4 GeV. If unknown decay channel contributes, larger Γ t will be observed. The CDF experiment has set upper limit on the decay width Γ t < 7.6 GeV at 95% C.L. using 4.3 fb −1 of data with lepton+jets channel. 13) 
Measurement of tt spin correlation coefficient
t andt spins are correlated at production in different ways at Tevatron and LHC. Top quark decays before losing polarization. Thus, tt spin correlation can be measured as angular correlations of decay products, and it is sensitive to anomalous coupling at tt production. The D0 experiment has measured the spin correlation coefficient c = 0.10 ± 0.45 using 5.4 fb −1 of data with dilepton channel. The result is consistent with the SM prediction of c = 0.78. 14) The D0 experiment has performed another measurement using the same set of data dedicated to check the consistency with SM, and excluded no spin correlation case at 97.7% C.L. 15) §5. Conclusions The Tevatron has been making precision measurements to help constrain the Standard Model. Both CDF and D0 detectors are well understood though more than 10 years operations. The top quark mass is now known to ∼0.5%, better than 1 GeV precision. The W boson mass from Tevatron is now better than LEP2 average. Both experiments are analyzing final data for better understanding of the Standard Model.
